Schwann cell and oligodendrocyte remyelination in lysolecithin-induced lesions in irradiated rat spinal cord.
Localised irradiation of adult rat spinal cord was achieved by implanting for 2 weeks a 192Ir pin alongside vertebral segments in the thoraco-lumbar region of the spinal column. Following removal of the implant, lysolecithin (LPC) was injected directly into the dorsal columns in order to induce demyelination in the most intensely irradiated segments of spinal cord. Eight weeks after LPC injection, remyelination was much less extensive in dorsal columns which absorbed more than 40Gy than in LPC lesions in less intensely irradiated spinal cords or in unirradiated animals. No oligodendrocytes, few astrocyte processes and little myelin debris lay among the demyelinated axons. However, capillary vessels were surrounded by astroglial end-feet so that the glial-limiting membrane remained intact in the demyelinated regions. There were some oligodendrocyte remyelinated fibres around the edges of the demyelinated zones but none among the naked axons. Schwann cells, which probably migrated into the lesions from the proximal segments of the dorsal roots, provided some fibres with myelin sheaths. These remyelinated fibres abutted demyelinated axons without an intervening glial limiting membrane or astrocyte process. Oligodendrocytes may fail to migrate into the demyelinated regions because of the scarcity of astrocyte processes. A possible explanation for the limited Schwann cell remyelination may be that the presence of astroglial end-feet around capillaries deprived Schwann cells of ready access to the demyelinated regions.